of laboratory plasmas is a well-developed technique. ' When, however, the density is low, sa~< l0 11 /cm 3 for typical plasma diameters, the
interferometer phase shift is small and a high-s~nsitivity ~detection ·system is required. Such systems can eir~lve into quite complicated and expensive pieces of equipment. In addition, for many laboratory plasmas there is also the problem· of avoiding spurious phase shifts due to reflections from the vessel wall. We have constructed an interferometer system which functions satisfactorily at densities as low as~ 10 9 /cm 3 , and which is simple and inexpensive to construct--much more so than we had originally expected.
The basic interferometer circuit is quite standard (Fig. 1) •. ·The Because of the,required long inte·gratio~ time c~ 0.3 sec) of the lock-· in amplifier, this system is inapplicable to pulsed plasma sources;
but if the plasma repition frequency is sufficiently high, a boxcar -8 the vacuum base pressure is as low as 5 x 10 mm Hg after about a week of outgassing. Although the absorber is good in vacuum, it is not necessarily good in contact with plasma; in our case this does not present a problem. A microwave absorber of this type is 100% efficient only for normal incidence; however, it does in actual application reduce reflection problems to a negligible level. On should also recall that for low-density plasmas (ne << nc)' reflection, refraction, and absorption of the microwave beam by the plasma are very small, therefore any standing wave pattern within the vessel due to wall reflections is not greatly different 1-Jith or without plasma; i.e., the condition is approached of the introduction of only a constant phase shift due to wall reflections. This fact doubtless reduces the efficiency of wall absorption required for satisfactQry operation.
A remaining requirement for a system using a nonfocused microwave beam is that the effective beam width c~ born width) be sufficiently small compared with the plasma diameter. Our horns are 1.9 em wide in the direction normal to the plasma axis, which for most plasma density profiles is sufficiently small for a plasma of diameter~ 5 em. In any case, once the density profile is known--for example, from ·:a scan with a Langmuir probe (for which the absolute response need not be lmown)--a correction can be made for this departure from ' 1 slab
51/ geometry : such corrections are for our case normally small, ;S ,.
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We have used the system described to investigate the effect of a strong magnetic field on the response of a Langmuir probe, 5 covering a density range of from~ 3 x lo 9 /cm 3 (~ 0.2 deg phase shift) to
11 / cm 3 , in a magnetic field of from I. 5 to 7 kG.
l.
2.
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FIGURE LEGEND

